Mutations at the mei-41, mus(1)101, mus(1)103, mus(2)205 and mus(3)310 loci of Drosophila exhibit differential UDS responses with different DNA-damaging agents.
5 mutagen-sensitive mutants of Drosophila melanogaster, reported to perform normal or only slightly reduced excision repair of UV damage, were examined by an unscheduled DNA synthesis (UDS) assay. This assay measures the ability of cultured primary cells, derived from each mutant, to perform the resynthesis step in the excision repair pathway, following damage to cellular DNA by direct-acting alkylating agents, UV or X-irradiation. 2 mutants, classified as completely or partially proficient for both excision and postreplication repair of UV damage, mus(1)103 and mus(2)205, were found to give positive UDS responses only for UV damage. These mutants exhibit no measurable UDS activity following DNA damage by several different alkylating agents and X-rays. 3 mutants, classified as having no defect in excision repair, but measurable defects in postreplication repair of UV damage, mei-41, mus(1)101, and mus(3)310 exhibit 3 different response patterns when tested with the battery of agents in the UDS assay. The mutant mei-41 exhibits a highly positive UDS response following damage by all agents, consistent with its prior classification as excision-repair-proficient, but postreplication-repair-deficient for UV damage. The mutant mus(1)101, however, exhibits a strong positive UDS response following only UV damage and appears to be blocked in the excision repair of damage produced by both alkylating agents and X-irradiation. Finally, mus(3)310 exhibits no UDS response to alkylation, X-ray or UV damage. This is not consistent with its previous classification. Results obtained with the quantitative in vitro UDS assay are entirely consistent with the results from two separate in vivo measures of excision repair deficiency following DNA damage, larval hypersensitivity to killing and hypermutability in the sex-linked recessive lethal test.